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<Table 1> Physical characteristics of the subjects

Age(yr) Height(cm) Body weight(kg)
PLY(N=10) 14.4+ .52 162.5+5.75 54.0+ 6.89
GEN(N=10) 14.5+.53 157.0£9.67 47.0£10.28
p 673 140 .091

Values are Mean+standard deviation
PLY, Plyometirc exercise group, GEN, General exercise group

2. 97 71 R 2R

<Table 2> The study period and process

period process
2011 119 25 ~ 12¢ 30¢ T A7 2 A5y, A8 A7 @
20124 19 2¢ T 1Y 31¢ FA AR L AT wy A
2012 29 19 ~ 3¢ 159 FooloWEY WY B £F HA
20129 3¢ 169 T 11¢¥ 15¢ = AEA A 2 iy =EAgA 54 4
20124 11€ 269 ~ 11¢ 30 AP AR 2 FJE AR
2012 128 109 sololoEe Ty 48 W T
2013 29 259
20139 29 269 ~ 29 28¢ HAed Aby 54
2013 39 49~ 49 8Y A A
2013 49 99 T~ 11€¥ 3¢ =5 34
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<Figure 2> The exercise process
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A 3H2009), o] F Oé (2010), Rubley, M. D et al(2011), Lin, C. F
APAFET AE7Ee 2AS nfgow Fotu =FAHAFE
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steb HzIAge] (B E, olAd=, 2008) wer £ 15

1=}
B
© 159 39, 7, 7) 19 59 3setE AA, w9 5577
)

4
oo
I
N
N

=
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<Table 3> Experiment group exercise program

T T & AA 2 H 5o} & 719 | FAAIZE
tﬂ—% 7] ulo =2 =2 =7 —F—;'EH _
1S o H;H ]}EZ_E]J_& 3 A 108] X 3set
2 X ZHlELS o] 83
oF Wz tg]E dow Fol HEZ3F | B : 103 X 4set
PG 2o gow que) w
: S X
o) g7 3}, C ¢ 158] * dset
—H] 52 52t 2 2] & 2 2w




& 3z =5 AN a7 B 717 | FAAZD
0 103] x 3set
2 Ao A FEE H
ow Ao ng lqj 1_:Jr—r D:? -
o] 7] det.(Hz & o F5& :103] * 4set | Corn
" Zo| g3
0 153] % 4set
2] 5 =} z2 7}
IS
2 set %+
0z F
/ﬂl
& z 5 AN 8 HahF 717 | AN
telg gsE WA wem | A 108 X St
A ]
qrrz w0 SRR TR 08 st
an dz HwA Rz W ow | >
H71E W&k : 153] % 4set
2] 5 =} F=2 7}
13 4
3 set %+
0z F




s = = AN 27 Bor AT | FAAT
A 1 57] * 3set
‘ §ES 15m Aoz A3
te wel sl | T L
3 TS Rof Loz ¥ | B 57 X 4set
A% o7 N
o] Y=t
C : 57 * 5set
2+2) & 2
4
g = 8 AA 27 a8 | A7 | FANT
A 30m * 3set
Hy nfedg A 30m= xq/\wﬁlq_ HEW
d4d whed e el B 30m x dset
= aA HH Ednt
C : 30m * bset
TTTH | 2] 5 2 z2 7}
IS
5 set 3r
0% F
)
¥ A 1743 B :58F C: 97125, 4 &4 vlX| 9 setol] sprint(10m)



2) Hl

"N
() ¥ .
o - CUNNY o TR T8
B K e T o ® T o
aﬁ; Eo = N BT_ U ﬂw_ ;i I
Il
W 5 o i )
s T Ty
ar WL -y = -
fo° 2 o nm g w w E E EAN AN
QL 5 d_ﬂ < [qp) [qp) Qﬁ A A % %
T KA =3 G T I e ko x
% z A z i - X X X X X X
f =2 L|7|E % Z|E|E|Z BB
_ ‘)AI = o S S ) S ) _O _ ﬂ
— 0 V
< ~ 2
M.AL._.O Onﬂ v_ﬁ/n OC m ﬂ%
T L o= 3 o 5
o ® _ ﬁ % ~ ® MD_AM
N = ~
Y = B = i G Toh "
= o o 5 | = | » | X ™ in ,
I T N I ol o I
d o Mk S I R v | E
T > | om | Pl | TR >
o ook o~ o MW = s g} ;
Uy < 8o o © o w0 T3 g 5
e w e 8 v | g T T ||| i
z o ® L E L Ewam = % = :
cEeET | ® | z
e o)) ) 2
<R ~ Tl & i g i
g T ¥ E o B
L - = ~ X 4 5 =
o N 2o M 2 o 5 W
Yo o ® 7 = = ’
N ;OL ©
= 5 B v




<Table 5>¢} ZTt}.

-
1

ZHET

Tl AHgH

A

=

<Table 5> measuring instrument

vzl

vzl

KX

XO| %P
fEETs
I T ||
XN IRr|oE

=
=<lel<l8ls
M ER=lchc
ﬂCmTT

[99]
g 8l gl g
M Sl Bl & &
—ll < T| ©
|| | S
N= T~
o el
A i
— || <

o
a
wK

Hr
Mo

fvze)

_ZTI

_ZTI

- o8 7HA

bach sS4 FE oee 4EE 120 2 7

S

A o =
g5 = A4oEs 54

)

—
fite)

—
fite)

_ZTI

bl ot

|
ol
W
\ﬂﬁ
<
|

—
fite)

vzl

_ZTI

Feich. 914

& AT

] X
N AL

fol e wlatol

HiELs

= o

1 o
a0

w74 =] R

o ol vha

S

bl ot

Fol 50m 2el 7]

S

297

=
=

73 50m A g

AR e

1 A17FS 0.01sec @912 7] Z3)A T

shlo.

A A]

=
=



Gl

9tk 120cm FA o2 2oz Al 719

R

15
=

at7] #l8ke] Apol=

g

=
=

_ZTI

—_
fite)

o

FHSo 2 o

bl o,

stol 28 A

=

WA 5

ki3

o

: 1600m &2 7]

fvze)

_ZTI

p—

o
i

A

o

® AT

1474

st eh.

A A]

tel 1600me e 7] &

S

o

Warm up %

7}
d ~gE AAZ Fudan 2250 wel 1600m

ko3
4

ki3

- =3
o

A2QATHE 01sec Y= 7)1 =39

el

tach H14E W

S

A A]

bl gro

S

Bz A

of & FAR FAZA i

o

i

5

0.lcm 99 =% 7] =34}

KeX
=

< 7=

- d%F IGF-19] #4< CLIA(Chemi lum inescentImmuno assay) 3}t

IGF-1(Siemens,USA)A] °F&

Immulite2000

3 0.8mlE 301 A

EET N B

=
=

Immulite2000 (DPC,USA) AA} &H|&E

s



N

HoAgE 93 A" As5E PASW(Statistical Package for Predictive

Analysis Soft Ware)18.0 version A ZZ1:S ALg3to] Joto] 7| &5 A4
< &3¢ Ht(mean) B 3EFHAH(Standard Deviation)E 4t

ZgolevWER EFeldy axE #HIF3s] st REEEAFS A (repeated
measure ANOVA) WS AAeAa, ZetolevEY Edgolyd A H-5 3
o 7he] Aol & wlusly] $18] Independent t-test WS AMEston, FEtol
eHEY Egoldi Azl Efoly ZF Mk of WS 17|95k Paired
t-testE AH&3Fitth

P ASe A% fFreleeEe p<06z st

M
_0|L
20
o

o,

-



V. a7 23

1. Age w3}

<Table 6> The results of repeated measure ANOVA for cardiovascular

endurance after 12weeks

Source SS df MS F p-value
Group .086 1 .086 496 490
Period .032 1 .032 4.299 .053
Group*Period .013 1 .013 1.715 207
Error .136 18 .008
Total .267 21

wAREA A a5 1HF=496, p>.490), A X713 1HF=4.299, p>.053) 2] &
Zpol7F WEbUAl okaL, w3 A A 7|7 mE Aol avE ASd 2

I} EAH SR F7 ZFo](F=1.715 p>.207)7} YEFHA] &%k

<Table 7> Comparison of cardiovascular endurance after 12weeks

cardiovascular endurance

Group
pre post \ t \ p
PLY 5.91+.32 5.89+.33 .569 .83
GEN 6.034+.25 5.94+.90 2.281 .048
t -.995 -.408
D 333 .688

Values are meanzstandard deviation ; PLY, Plyometric training group

; GEN, General training group

T 2 ASAY AdAATEHS Addd vt 125 % GT ZwdlA
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<Figure 3>

1257k9] BefolovEY Edold ¥ 4oy /1% wste] JEEAF R W

Bz BARA An= <Table 8>, <Table 9> % <Figure 4>¢} 2t}

<Table 8> The results of repeated measure ANOVA for leg strength
after 12weeks

Source SS df MS F p-value
Group 527.802 1 527.802 1.562 227
Period 20.306 1 20.306 11.707 .003
Group*Period 756 1 756 436 D17
Error 31.223 18 1.735
Total 580.087 21

AR A3, 4 b= Fe @k Abol(F=1.562, p>.227)7F WEbuA ki,



HAA71E ells Fe ol (F=11.707, p<.01)7} vebwth. 253 A 2] 7|7k

e Aegge] s A5 2% AR ol Aol(F=436, p>.517)7F

<Table 9> Comparison of leg strength after 12weeks

leg strength

Group

pre post \ t \ p
PLY 78.6+11.01 79.7+£11.15 -1.791 107
GEN 71.0+14.54 72.7+£14.91 -3.204 .011
t 1.307 1.187
D .208 251

Values are meanzstandard deviation ; PLY, Plyometric training group

; GEN, General training group

F @3 deds Ao ddds vaste] 12F F GEN 1804 93
Aol (t=-3.204, p<05)7 ek, PLY golAE Fol@ Aol7h vhehbA @

Stk 1 2 e umel s fel@ Aol 7k thehA ekgket.
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78 -t &
76

o 74 o—oPLY

72 / *—GEN
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66

pre post

Comparison of leg strength after 12 week

<Figure 4>



1257ke] BefoloWEY Evdoly F AZAAEHL /1% WY /&5

2o bR =2 BRARA Asi= <Table 10>, <Table 11> ¥ <Figure 5>¢} #

<Table 10> The results of repeated measure ANOVA for muscular
endurance after 12weeks

Source SS df MS F p-value
Group 1060.900 1 1060.900 1.340 .262
Period 921.600 1 921.600 13.375 .002
Group*Period 12.100 1 12.100 176 .680
Error 1240.300 18 68.906
Total 2634.9 21

e A g gbels el Apel(F=1.340, p>.262) 7F WEREAL sk
I, A7 el= Fel g 2ol (F=13.375, p<0D7F WERgth 3 227130

o w& FzzEe FIHE AT Ay FAAHLE Folgt Zol(F=176,

<Table 11> Comparison of muscular endurance after 12weeks

muscular endurance

Group
pre post \ t \ p
PLY 143.9+24.91 152.4+20.15 -2.883 .018
GEN 132.5+19.29 143.2+17.96 -2.463 .036
t 1.144 1.078
D .268 .295

Values are meanzstandard deviation ; PLY, Plyometric training group

; GEN, General training group

Z= 53 A2An oA TFEe AP Ay vaste] 125 F PLY 2204 9
g Aol (t=-2.883, p<.05)7F WERSLal, GEN oAM= o3 2ol (t=-2.463,
p<.05)7F RS

T ZF 2ATFE Y vlael s FoE 2ol sk vebuhA otk
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125°3ke] EetolemER] Efolyd § S0meEer] 7|F Wt Ve AE B

R = BARA A= <Table 12>, <Table 13> 2 <Figure 6>3 7t}

<Table 12> The results of repeated measure ANOVA for explosive
muscular strength after 12weeks

Source SS df MS F p-value
Group .102 1 .102 .395 .b38
Period 234 1 234 15.083 .001
Group*Period .067 1 .067 4.332 .052
Error 279 18 .016
Total .682 21

AR A3 a5 el frel gk AFe](F=.395, p>.538)7F YrEbubAl @kgkal, A
A 717k Zhell= o gk 2ol (F=15.083, p<.01)7} YWEFRTh LF3 A %] 7] 1kel] w

2 4EAE9 BAE A A% BALOE §9I% Fol7t ehtA gkl



<Table 13> Comparison of explosive muscular strength after 12weeks

explosive muscular strength

Group
pre post \ t \ p
PLY 7.50+.48 7.26+.40 3.807 .004
GEN 7.52+.29 7.454+.26 1.450 .181
t -.107 -1.203
p 916 244

Values are mean+standard deviation ; PLY, Plyometric training group

; GEN, General training group

F a gEAs Euge 29An vwse 125 F PLY 184 §98
7ol (t=3.807, p<OL)7 FERSET, GEN ol A frel@ 2ol 7h a2k
o,

SF 7 ewEe] mad s o8 ozt vEhtA ehg

16
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73 +—~GEN
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i,
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Comparison of explosive muscular strength after 12 week

<Figure 6>
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127F7e] ZetoloHER Eoly F Alo]=xg] 7|5 Wste 7|edAE H
R = BARA A= <Table 14>, <Table 15> 2 <Figure 7>3 2t}

<Table 14> The results of repeated measure ANOVA for agility after

12weeks
Source SS df MS F p-value
Group 13.225 1 13.225 5.530 .030
Period 24.025 1 24.025 37.769 .001
Group*Period 9.025 1 9.025 14.188 .001
Error 11.450 18 636
Total 57.725 21

Ak A 2% 1HEF=5530, p<.05), A 7]13F 1HF=37.769, p<.01)°] &2
gk Zpol 7} bt 2 F I A X 7]te] mE Jsge] a9E A5 Ay
o7 Fol3k 2ol (F=14.188, p<.01)7} YEFL

off

o)
2

<Table 15> Comparison of agility after 12weeks

agility
Group pre post t p
PLY 15.4+1.26 17.9+1.10 -6.228 .001
GEN 15.2+1.23 15.8+1.32 -1.964 .081
t .359 3.870
D 7124 .001

Values are mean+standard deviation ; PLY, Plyometric training group

; GEN, General training group

F 53 4540 NP P4 vmete] 12F F PLY 284 fol@

=
2ol (t=-6.228, p<.01)7F YEFREAL, GEN oA = ol xkol7F yebuA] &

rlo

i

A wweke] 125 F fol@ 2] (t=3870,

T WEA e Hlad M= AR

p<.01)7} “EFH
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<Table 16> The results of repeated measure ANOVA for flexibility
after 12weeks

Source SS df MS F p-value
Group 35.721 1 35.721 .563 463
Period 94.864 1 94.864 26.087 .001
Group*Period 6.561 1 6.561 1.804 .196
Error 65.455 18 3.636
Total 202.601 21

wAREA A OF e 9% 2Fol(F=563, p>.463)7F WERUEA] ekl
A 71 ells Fd o] (F=26.087, p<.01)7}F Yelth 253 A 2] 7|7k
e doage] anE A5 A% SAHSRE o3 2ol (F=1.804, p>.196)



<Table 17> Comparison of flexibility after 12weeks

flexibility
Group pre post \ t \ p
PLY 13.3+5.64 17.2+5.17 -4.711 .001
GEN 12.2+6.42 14.54+5.86 -2.582 .030
t 400 1.093
D .694 .289

Values are mean+standard deviation ; PLY, Plyometric training group

; GEN, General training group

T 82 A2 A4S 2ddY vt 125 F PLY Z&FolA o
zbol (t=-4.711, p<.01)7} YEar, GEN &AM E  F93 x}o](t=-2.582,
p<.05)7} YERGE

9 7 A vael e fole Aol YA errt.
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Comparison of flexibility after 12 week

<Figure 8>
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1) fArel & el A AAHIGE-1)

1257319 EgelemEE Efolyd = AFJAXIGF-1) Wt 7ssAEF 2
R = BARA A= <Table 18>, <Table 19> 2 <Figure 9>¢} 72t}

<Table 18> The results of repeated measure ANOVA for IGF-1 after

12weeks

Source SS df MS F p-value
Group 6758.960 1 6758.960 .860 .366
Period 22197.290 1 22197.290 15.785 .001
Group*Period 434.940 1 434.940 .309 .585
Error 25312.490 18 1406.249
Total 54703.68 21

T A3, g dele freld ZFol(F=.860, p>.366)7F tEbbA] edoka,
AAZIZE 3 ol el Aol (F=5.785, p<OD7F WEbwTh 253 A A7) 3k
e FEage) gas A5 Add SAHoR frodk Aol(F=309, p>.585)7F

<Table 19> Comparison of IGF-1 after 12weeks

Group IGF-1
pre post t p
PLY 337.44+£42.48 391.15+41.89 -3.505 .007
GEN 318.04+73.38 358.564+97.91 -2.238 .052
t 124 968
D AT79 .346

Values are mean+standard deviation ; PLY, Plyometric training group

; GEN, General training group

T 29 A5AY AEJAAAGE-DE 2347 vaste] 125 & PLY 19l
Moo d Aol (t=-3505, p<O0D)7F YERsEAL, GEN oAM= o3 Aol
(t=-2.238, p>.052)7F WebAl @skth. 245 P AAJIAHIGE-1)2] Hlalo A=
ol gk 2ol 7k yehubA] ke
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<Abstract>

The Effect Plyometric Training of Twelve Week Has on Physical
Fitness and IGF-1 of Soccer Player of Middle School

Tak Hyoung-Wook

Physical Education Major
Jeju National University

Jeju, Korea

Supervised by professor Kim Young-Pyo

The purpose of this study was to analyze the effect of the plyometric
training on the level of physical fitness and IGF-1 in middle school soccer
players. An experiment was performed for effectiveness of plyometric training
with 20 middle school soccer players, 10 players for experiment group and
other 10 players for comparison group during 12 weeks. The result of this
study was as follows.

First, with regard to the result of 1,600M running after plyometric training
was given, experimental group decreased by 0.02second on the other hand
comparison group decreased by 0.09second. The comparison group
significantly improved better than experimental group.

Second, with regard to the result of leg strength after plyometric training
was given, experimental group increased by 1.1kg on the other hand

comparison group increased by 1.7kg. Th comparison group significantly



improved better than experimental group.

Third, with regard to the result of half squat jump after plyometric training
was given, experimental group increased by 8.5times on the other hand
comparison group increased by 10.7times. The experimental group and
comparison group significantly improved.

Fourth, with regard to the result of 50M running after plyometric training
was given, experimental group decreased by 0.24second on the other hand
comparison group decreased by 0.07second. The result indicated plyometric
experimental group was effective iIn significantly improving explosive
muscular strength.

Fifth, with regard to the result of side step after plyometric training was
given, experimental group increased by 2.5times on the other hand comparison
group increased by 0.6times. The result indicated plyometric experimental
group was effective in significantly improving explosive muscular agility.

Sixth, with regard to the result of sit trunk flexion after plyometric training
was given, experimental group increased by 39cm on the other hand
comparison group increased by 2.3cm. The result experimental group and
comparison group significantly improved.

Seventh, with regard to the result of IGF-1 after plyometric training was
given, experimental group increased by 52.7lng/ml on the other hand
comparison group increased by 40.52ng/ml. The result indicated plyometric
experimental group was effective iIn significantly improving explosive
muscular agility.

In conclusion, plyometric training was proved as efficient training by
improving explosive muscular strength - agility and IGF-1. In other fitness

factors were improved but there was no significant change.
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